The hemodynamic effects of gamma 2-melanocyte-stimulating hormone and related melanotropins depend on the arousal potential of the rat.
In conscious rats, i.v. administered adrenocorticotropic hormone (ACTH-(4-10)) and gamma 2-melanocyte-stimulating hormone (gamma 2-MSH) induced a dose-dependent increase in blood pressure (BP), heart rate (HR) and pulse pressure (PP). No circadian influence on these effects was observed. The structurally related peptide, alpha-melanocyte-stimulating hormone (alpha-MSH), only caused an increase in HR, which was not dose-dependent, whereas the stable ACTH-(4-9) analog, Org 2766, was without effect on these hemodynamic parameters. In rats under light urethane-induced anesthesia, which is known to maintain reflexes and sufficient sympathetic tone, gamma 2-MSH caused hemodynamic responses similar to those observed in conscious rats. In contrast, gamma 2-MSH had an opposite effect in rats under deep pentobarbital-induced anesthesia: a depressor effect combined with a slight bradycardia. A comparative study with rats of a more arousable Wistar rat substrain (Riv:TOX) and of a less excitable rat substrain (U:WU) showed that the dose-pressor response curves for ACTH-(4-10) and gamma 2-MSH were shifted to the left in the more excitable rats as compared to the in the less excitable rats. We conclude that a restricted amino acid sequence in the N-terminal part of the pro-opiomelanocortin (POMC)-molecule (gamma 2-MSH/ACTH-(4-10)-like) is responsible for the stimulating effects on the cardiovascular system and that those effects are strongly dependent on the state of arousal, i.e. sympathetic tone, of the rat. These stimulatory effects override a depressor phenomenon which can only be detected during central depression.